Clobazam (CLB) is in use for almost four decades since its introduction in 1975[@ref1]. Its use has expanded from anxiety to epilepsy including Lennox-Gastaut syndrome (LGS)[@ref2][@ref3]. This broad spectrum antiepileptic prevents recurrence of febrile seizures also[@ref4]. According to a Canadian study, more than 10 per cent treatment refractory patients achieved seizure freedom with clobazam over a period of seven years[@ref2]. Despite being a benzodiazepine, clobazam has lower sedative effects[@ref5]. Adverse effects associated with clobazam, generally transient and dose-related, include somnolence, dizziness, mood changes, irritability, depression and aggression[@ref6].

Efficacy and safety of a drug are established through rigorous randomized controlled trials. However, audits in clinical practice compliment the information derived from these trials[@ref7]. Audits also take into consideration the ethnic variations which especially play an important role in the pharmacotherapy of epilepsy[@ref8][@ref9]. Though studies in Indian population have demonstrated the efficacy of CLB as monotherapy in adult patients[@ref10] and in refractory childhood epilepsy[@ref11], data regarding the usage pattern, efficacy and safety of clobazam in different treatment regimens are limited. Hence, in the present study, patients with epilepsy (PWE) prescribed CLB were assessed for usage pattern, retention rate, drug load, outcome in terms of seizure freedom, improvement in seizure severity and discontinuation due to adverse effects in a tertiary healthcare set up in north India.

Material & Methods {#sec1-1}
==================

The present study was an observational study in which patients were recruited from a consecutive sample of consenting PWE attending the epilepsy clinic in outpatient department (OPD) of Neurology, All India Institute of Medical Sciences (AIIMS), New Delhi, India, between October 4, 2010 and March 7, 2012. Patients of all age and either gender taking CLB were included in the evaluation. CLB was the last antiepileptic drug (AED) added to the regimen for these patients. Patients, for whom another AED was added to the regimen after CLB addition, were excluded from the evaluation. Exclusion criteria also included patients with symptomatic chronic illness or other co-morbid condition like hypertension, metabolic syndrome, renal disorder, *etc*. which predated epilepsy. Patients who had, during the clinical audit period, a surgical resection were also excluded from the evaluation. The study was approved by the Institutional Ethics Committee and all the participants provided a written informed consent.

Data collected at enrolment and used for the patient analysis included gender, age, age at onset of seizures, type(s) and frequency of seizures, epilepsy characteristics according to the International League Against Epilepsy[@ref12], details of current AED regimens (including dosages and duration) and concomitant medications. Data were recorded on paper based case report forms and subsequently entered in a computerized coded, allowing cross data sheet checking at any time. Epilepsy characteristics including number of seizures were ascertained from seizure diaries maintained by all patients as these patients were on a regular follow up with the epilepsy clinic. Patients included in the study were regularly monitored by the treating physician and were asked to record and report adverse effects if any, after, addition of clobazam. CLB dosing strategy was determined solely based upon the clinical status of patient and dose was calculated as mg/kg/day as per weight of the individual patient.

The primary objectives were to determine the pattern of CLB prescription, retention rate, proportion of seizure free patients on different doses and reasons for CLB discontinuation in PWE. The secondary objectives were to determine *(i)* median percentage reduction in the number of seizures after CLB treatment and division into four categories: seizure free with no seizure in last 12 months; ≥50 per cent reduction; \<50 per cent reduction and no change in seizure frequency; *(ii)* proportion of patients on different doses of CLB in various seizure outcome groups; *(iii)* most frequently used combination of AEDs resulting in seizure freedom; and *(iv)* tolerability of treatment, *i.e*. the frequency and severity of treatment-related adverse effects.

*Statistical anaylysis*: Data were analyzed using Stata 11.0 (College station, Texas, USA), and presented as number (percentage) or median (range) as appropriate. Differences in frequency of utilization of individual AED between groups were compared using chi square test. The Wilcoxon signed--rank test was used to evaluate the change in monthly seizure frequency. The Mann--Whitney test was used to compare retention rates and CLB efficacy among various treatment groups. A Kaplan--Meier curve was drawn to evaluate the estimated retention rate of clobazam.

Results {#sec1-2}
=======

A total of 417 patients with epilepsy (male/female: 274/143; aged 3-66 yr, mean 22.1 yr, median 20 yr), on CLB treatment were enrolled. Age at the onset of seizures varied from infancy (≤1yr) to 56 yr (mean 13.1, median 11 yr). The duration of CLB use was 6.5--270 months (mean 13.3, median 18 months). The number of patients with age ≤18 yr and between 19-40 yr were 184 (44.1%) and 201 (48.2%), respectively. Only 7.7 per cent (32/417) patients were above the age of 40 yr. The detailed characteristics are mentioned in the [Table](#T1){ref-type="table"}.

###### 

Characteristics of patients in different outcome groups
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*Type of seizures*: According to the newer classification of seizures[@ref12], patients were divided into generalized seizures (46.3%, 193/417) and focal seizures (53.7%, 224/417). Among generalized seizures, 23 per cent patients presented with the symptoms of LGS such as clonic, tonic and atonic seizures. Among focal seizures, consciousness was impaired in two-third of the patients. Most patients (61%) had focal seizures with secondary generalization.

*Concomitant antiepileptic drugs*: CLB was in use in different treatment schedules *i.e*. as 1^st^, 2^nd^, 3^rd^ and 4^th^ add on AED. The mean number of AEDs used per person was 2.8 ± 0.8 (range 1-5). The frequency of use of older AEDs *i.e*. valproate, carbamazepine and phenytoin in combination with clobazam was 45.8, 33.8 and 26.9 per cent, respectively. Among newer AEDs, use of levetiracetam (30.9%) was higher followed by lamotrigine (12%), oxcarbazepine (10.3%), zonisamide (4.8%), topiramate (6%) and lacosamide (1.9%). Maximum protection from seizures was observed in the patients who were on two or three add-on AEDs including CLB. The most frequently used concomitant antiepileptic drug treatment regimens in 151 patients who remained on CLB for at least 12 months is shown in the [Table](#T1){ref-type="table"}.

*Retention rate*: The retention rate analysis was performed with all 417 patients (range 6.5-270 months). The retention rates at 12, 24, 48 and 96 months were 66.9, 44.8, 19.7 and 6.5 per cent, respectively. Clobazam was discontinued in 15 patients ([Fig. 1](#F1){ref-type="fig"}). Of these, CLB was first, second and third add-on therapy in 4, 8 and 3 patients, respectively.

![Kaplan-Meier analysis for estimated retention rate of patients on clobazam (n = 417).](IJMR-140-209-g002){#F1}

*Seizure freedom*: In total, 151 patients (36.2%) were seizure free during the study evaluation period, *i.e*. 12 months of CLB treatment. Among seizure free patients, 62 (41.2%) patients were on CLB as first add-on drug. There was no change in seizure control in 32 (7.7%) patients. The percentage of seizure-free patients in each treatment regimen is elucidated in the [Table](#T1){ref-type="table"}.

*Dosages of clobazam*: Clobazam was administered at 0.04-1.8 mg/kg/day, once daily or divided into two daily doses. The median dose of CLB was 0.3 mg/kg/day. The average CLB dose remained stable in 151 patients who were seizure free for 12 months. Throughout the study, patients in all four response categories took a wide range of CLB doses which varied from 0.1 mg/kg/day in seizure free patients to 1.8 mg/kg/day in patients who discontinued the drug ([Fig. 2](#F2){ref-type="fig"}). The dose of CLB was found to be higher in patients with \<50 per cent reduction in seizures and those with poor seizure control.

*Clobazam tolerability and reasons for discontinuation*: A total of 1360 adverse effects were reported by 417 patients with an average of 3.3 adverse effects per patient. The most frequent adverse effects experienced were somnolence (163, 39.1%), fatigue or tiredness (142, 34.1%), irritability (139, 33.4%), poor memory (151, 36.2%), headache (126, 30.2%) and loss of appetite (72, 17.3%). In majority of the patients, the adverse effects were either self-limiting or resolved after the adjustment of CLB dosage. In total, 15 (3.6%) patients discontinued CLB treatment which was most frequent within the first six months of treatment. Two patients discontinued CLB for lack of efficacy, and 13 patients for adverse events. Most patients, who discontinued CLB due to adverse effects, complained of sedation and drowsiness which affected their daily routine. The adverse effects experienced by the patients included somnolence (13), fatigue (8), headache and poor memory (6 each), irritability (5), tremors (4), abdominal pain, blurred vision, constipation, dizziness, loss of appetite, weight gain, slurred speech (3 each), acidity (2), and depression (1).

![Number of patients on clobazam dose (mg/kg/day) in various outcome groups. Group 1: seizure free (n=151), group 2: ≥ 50 per cent reduction in seizures (n=158), group 3: \<50 per cent reduction in seizures (n=76), group 4: no change in seizure frequency (n=32). Each lable represents as no. of patients.](IJMR-140-209-g003){#F2}

Discussion {#sec1-3}
==========

The present study showed clobazam as an effective and well tolerated add-on antiepileptic drug. The use of a single antiepileptic drug at the minimally effective dose, up to the maximum tolerated dose, is the standard therapy for epilepsy. However, many patients need more than one AED to improve seizure control. CLB is commonly used as add-on therapy, but it has demonstrated efficacy as monotherapy as well[@ref10][@ref13][@ref14].

Clobazam is used as a first-line antiepileptic drug in paediatric epilepsy in many countries and in spite of availability of other options, it continues to be used as an adjunctive therapy for patients with resistant epilepsy[@ref15]. Two retrospective studies on the efficacy of clobazam as add-on therapy for paediatric patients reported significant reductions in seizure frequency[@ref16][@ref17]. In the present study, CLB was found to be prescribed more frequently in children as compared to patients above 40 years.

The most frequent combinations of CLB were with carbamazepine, valproate, phenytoin, levetiracetam, lamotrigine and oxcarbazepine. In the present study, clobazam being broad spectrum was selected as add-on AED for patients with epilepsy who were not responding to other AEDs (focal seizures, focal evolving to bilateral convulsive and generalized seizures). Clobazam was used for varying reasons, firstly, during up titration and waiting period in patients who required build up of AEDs like lamotrigine (11.9%) and topiramate (5.9%); secondly, in drug resistant epilepsy with at least two add-on AEDs; thirdly, in case of drug rash with first line AEDs. The seizure control may or may not be directly attributable to CLB addition *per se* as patients were also receiving other first and second line AEDs.

Doses of 0.2--3.8 mg/kg/day have been used in trials evaluating the use of clobazam[@ref5][@ref18]. Observed dose range in the present study varied from 0.04-1.8 mg/kg/day on body weight basis. This dose range was in accordance with the previous studies[@ref11][@ref19][@ref20][@ref21]. Doses up to 0.2-0.3 mg/kg/day were most frequently prescribed and resulted in maximum percentage of patients gaining seizure control. Rarely, higher doses up to 1.8 mg/kg/day were prescribed in patients with poor seizure control. This is in contrast to the results of Ng *et al*[@ref22], where significant seizure reduction occurred at medium (0.5 mg/kg/day) and high (1 mg/kg/day) doses as compared to low (0.25 mg/kg/day) dose. It is likely that in Indian population, CLB is more effective at low dose (0.2-0.3 mg/kg/day). The doses prescribed were the maximum tolerated doses beyond which patients reported drowsiness or sedation interfering with daily activities (5/417, 1.2%). Evidence also supports lower likelihood of psychomotor impairment and sedation at lower doses of CLB[@ref23]. This study showed greater than 50 per cent reduction in seizure frequency in nearly 75 per cent patients which is comparable to the results of a previous study conducted in the same hospital[@ref11].

Retention rate (RR) is useful in prescription audits to explain the extent of tolerability and efficacy[@ref15]. In the present study, RR was calculated to see how clobazam faired in the present set up. So, if the new add-on AED (clobazam) is not effective, it would be replaced with another AED and gradually tapered off. The range of retention period for CLB varied widely (6.5-270 months) in the present study suggesting a better tolerability. About 85 per cent patients completed four years on CLB treatment. Previous studies have also demonstrated persistent efficacy of more than one comparable year in as many as 85 per cent patients[@ref17].

Clobazam is considered as a safe and effective AED. It has fewer side effects than phenytoin or carbamazepine[@ref13]. In addition to decrease in seizure frequency, CLB improves global assessment consistent with improved cognitive and behavioural performance[@ref15][@ref19][@ref24][@ref25][@ref26]. The percentage of patients who discontinue treatment due to adverse effects was 3.6 per cent in the present study as compared to the reported 12.5 and 16.6 per cent, respectively for low and high doses[@ref19]. In the present study, CLB was preferred in patients with rash induced by other AEDs like phenytoin (n=2), carbamazepine (n=3) and valproate (n=2). This is in contrast to the findings of previous study in which combination of CLB triggered the lamotrigine and valproate induced Steven Johnson Syndrome[@ref27]. Somnolence followed by fatigue and tiredness were the common complaints in patients who discontinued CLB treatment. Studies have suggested that slow dose titration may help to avoid adverse effects and that when present, adverse effects may be reduced or eliminated with dose reduction[@ref20][@ref28].

Kaplan-Meier analysis showed a little decrease in patients remaining on CLB reflecting a good retention rate. Efficacy was seen even in low doses of 10-20 mg daily. Seizure freedom is most likely to be seen in patients on first and second add on therapy with CLB. Although this finding was in concordance with the earlier observation that chances of seizure freedom declined with successive drug regimens[@ref29], the present study provided the evidence for the same. The percentage of seizure reduction was reported only after the addition of CLB while keeping the other treatment regimens constant.

Since the present study did not assess the role of concomitant AEDs in seizure freedom, head-on comparison with use of other AEDs as first add-on drug are needed to conclude with certainty if CLB reduces prescription load as first add-on therapy. In some patients, CLB could be substituted for other broad-spectrum AEDs, resulting in seizure freedom or a substantial reduction in seizure frequency.

The present results showed that clobazam was effective in both types of seizures *i.e*. generalized as well as focal. Seizure freedom was likely achieved in patients on first and second add-on therapy with clobazam.
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